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THERE ARE 13 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
AB The invention provides methods and compns . for the expression of small RNA 
mols. within a cell using a lentiviral vector. The methods can 
be used to express double -stranded RNA complexes. Small interfering RNA 



REFERENCE COUNT: 



13 



(siRNA) can be expressed using the methods of the invention within a cell, 
which are capable of downregulating the expression of a target 
gene through RNA interference. A variety of cells can be treated 
according to the methods of the invention including embryos, embryonic 
stem cells, allowing for the generation of transgenic animals or animals 
constituted partly by the transduced cells that have a specific 
gene or a group of genes downregulated . In one aspect, 
the invention provides retroviral constructs for the expression 
of an RNA mol . or mols. within a cell. The constructs preferably comprise 
a nucleic acid having the R and U5 sequences from a 5' lentiviral long 
terminal repeat (LTR) , a self -inactivating lentiviral 3' LTR, and a RNA 
polymerase III (pol III) promoter. The retroviral 

constructs preferably comprise an RNA coding region operably linked to the 
RNA Polymerase III promoter. The RNA coding region preferably 
comprises a DNA sequence that can serve as a template for the expression 
of a desired RNA mol. The RNA coding region can be immediately followed 
by a pol III terminator sequence which directs the accurate and efficient 
termination of RNA synthesis by pol III. In one embodiment, the RNA 
coding region encodes a self -complementary RNA mol. having a sense region, 
an antisense region and a loop region. A lentiviral construct contg. 
siRNA expression cassette designed to downregulate expression of the lacZ 
gene was composed of a pol II promoter and a small 
hairpin RNA coding region followed by a pol III terminator site. 
Transduction of cultured mammalian cells with retrovirus derived from the 
retroviral construct described in Example 1 was achieved (Figure 
6) . The retroviral vector encoding a small hairpin 

RNA mol. described in Example 1, was used to transfect cultured mammalian 

cells that express lacZ. The coned, virus prepns . were used to infect 

either mouse embryonic fibroblasts (MEF) or HEK2 93 cells which harbor both 

lacZ and firefly luciferase (Luc) reporter genes. A 

tet-inducible lacZ siRNA lentiviral vector was also 

prepd. as illustrated in Figure 8. The Tet-inducible siRNA 

expression cassette was able to regulate gene expression in 

response to Doxycycline treatment. Luciferase gene. 

L2 ANSWER 2 OF 12 BIOSIS COPYRIGHT 2 0 04 BIOLOGICAL ABSTRACTS INC. on STN 
ACCESSION NUMBER: 2002:370015 BIOSIS 
DOCUMENT NUMBER: PREV2 002 0 03 70015 

TITLE: CNS-specific and cAMP- inducible expression of fusion genes 

controlled by multiple human neuronal nitric oxide synthase 
promoters . 

AUTHOR (S) : Chen, Wei-Kang [Reprint author]; Wu, Kunyi; Hartt, Gregory 

[Reprint author] / Zhang, Deyu; Pierson, Shawn; Oberdick, 
John; Boris -Lawrie , Kathleen; Young, Anthony [Reprint 
author] 

CORPORATE SOURCE: Molecular Cellular Developmental Biology 

Program/Neurobiotechnology Center, Ohio State University, 
106 0 Carmack Rd, Columbus, OH, 43210, USA 

SOURCE: FASEB Journal, (March 22, 2 002) Vol. 16, No. 5, pp. A952 . 

print . 

Meeting Info.: Annual Meeting of Professional Research 

Scientists on Experimental Biology. New Orleans, Louisiana, 

USA. April 20-24, 2002. 

CODEN: FAJOEC. ISSN: 0892-6638. 
DOCUMENT TYPE: Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
LANGUAGE : English 

ENTRY DATE: Entered STN: 3 Jul 2002 

Last Updated on STN : 3 Jul 2 0 02 

AB The human neuronal nitric oxide synthase gene (hNOSl) is 

transcribed by at least 10 distinct promoters. The complexity 
of this gene affords considerable flexibility with respect to 
spatial and temporal patterns of gene expression. In an effort 
to better understand these patterns, fusion genes under 



transcriptional control by individual hNOSl promoters have been 

expressed in transgenic mice and in cultured pheochromocytoma PC12 cells. 

Promoter complexes designated PR(5'l+5'2) and PR{5'3+5 f 4) are 

sufficient to target beta-galactosidase expression to sets of overlapping 

NOSl-positive neuronal structures in transgenic mice. Ecotopic expression 

in N0S1 -negative structures is not observed. An additional 

promoter, designated PR(E2) and found within exon 2 of hNOSl, is 

also able to target CNS-specific expression of the beta-galactosidase 

reporter. The PR(5'l+5'2) and E2 promoters are cAMP- 

inducible, based on analysis of hNOSl promoter-EGFP 

fusion genes introduced into PC12 cells via a retroviral 

vector. These data suggest that a cAMP-mediated signaling pathway 

might be important for modulation of human N0S1 gene expression 

via multiple promoters in the CNS . 
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host cell transcriptional activators and its 
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Centre for Translational Research In Cancer, Can. 
PCT Int. Appl., 51 pp. 
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WO 2000-CA1422 W 
THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
The present invention relates to a drug inducible vector 
regulatable with a trans -activator native to a host, and to a 
transplantable autologous tissue capable of engrafting in a recipient 
without requiring toxic conditioning, for transgene delivery to a 
recipient. Current drug inducible host-vector systems 

are responsive to foreign non-eukaryotic transcriptional activators which 
are potentially immunogenic and affect the long-term survival and function 
thereof . The present invention provides a drug inducible 
expression vector comprising a transgene operably linked to a 
reporter and to an inducible promoter 

responsive to a transcriptional activator of a host when exposed to an 
effective amt . of a clin. acceptable drug. Such a vector may be 
introduced in a transplantable host derived from the recipient and capable 



of engrafting in the recipient without requiring toxic conditioning. A 
retroviral vector using the GRE5 glucocorticoid-response 

element in the long terminal repeat to confer dexamethasone inducibility 
is described. Use of the vector to deliver a gene for 

erythropoietin under the very tight control of dexamethasone to rat bone 
marrow stroma is described.. 



AUTHOR : 

CORPORATE SOURCE: 

SOURCE : 

PUB . COUNTRY : 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L2 ANSWER 4 OF 12 MEDLINE on STN DUPLICATE 1 

ACCESSION NUMBER: 20012 38008 MEDLINE 
DOCUMENT NUMBER: 21202012 . PubMed ID: 11306481 

TITLE: Gene therapy targeting for hepatocellular carcinoma: 

selective and enhanced suicide gene expression regulated by 
a hypoxia- inducible enhancer linked to a human 
alpha-f etoprotein promoter. 

Ido A; Uto H; Moriuchi A; Nagata K; Onaga Y; Onaga M; Hori 
T; Hirono S; Hayashi K; Tamaoki T; Tsubouchi H 
Department of Internal Medicine II, Miyazaki Medical 
College/ Kiyotake, Japan. 

CANCER RESEARCH, (2001 Apr 1) 61 (7) 3016-21. 
Journal code: 2984705R. ISSN: 0008-5472. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200105 

Entered STN: 20010517 
Last Updated on STN : 20010517 
Entered Medline: 20010503 
We previously reported that the retroviral vector 
expressing the herpes simplex virus -thymidine kinase gene under 
the control of 0.3-kb human alpha-f etoprotein (AFP) gene 
promoter (AF0.3) provided the cytotoxicity to ganciclovir (GCV) in 
high-AFP-producing human hepatoma cells but not in low-AFP-producing 
cells. Therefore, specific enhancement of AFP promoter activity 
is likely to be required to induce enough cytotoxicity in 

low-AFP-producing hepatoma cells. In this study, we constructed a hybrid 
promoter, [HRE] AF, in which a 0.4-kb fragment of human vascular 
endothelial growth factor 5' -flanking sequences containing 
hypoxia- responsive element (HRE) was fused to AF0 . 3 promoter. 
By means of the reporter gene transfection assay, 
hypoxia -inducible transcriptions that were mediated by [HRE] AF 
promoter were detected in low- and non-AFP -producing human 
hepatoma cells, but not in nonhepatoma cells. When the herpes simplex 
virus -thymidine kinase gene controlled by [HRE] AF 
promoter was transduced into hepatoma and nonhepatoma cells by a 
retroviral vector, the exposure to 1% 02 induced GCV 

cytotoxicity specifically in the hepatoma cells. Moreover, in nude mice 
bearing solid tumor. . . xenografts, only the tumors consisting of the 
virus -infected hepatoma cells gradually disappeared by GCV administration. 
These results indicate that the hypoxia -inducible enhancer of 
the human vascular endothelial growth factor gene, which is 
directly linked to human AFP promoter, involves selective and 
enhanced tumoricidal activity in gene therapy for hepatocellular 
carcinoma. 
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Expression of exogenous tissue factor pathway inhibitor in 
vivo suppresses thrombus formation in injured rabbit 
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Department of Internal Medicine, University of Naples 
Federico II, Italy., golino@unina.it 

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY, (2001 Aug) 
38 (2) 569-76. 

Journal code: 8301365. ISSN : 0735-1097. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200110 

Entered STN: 20010814 
Last Updated on STN : 20011008 
Entered Medline: 20011004 
The aim of the present study was to test the hypothesis that 
retrovirus -mediated in vivo tissue factor pathway inhibitor (TFPI) 
gene transfer to the arterial wall would efficiently inhibit 
thrombosis without causing significant changes in systemic hemostatic 
variables. BACKGROUND: Acute coronary. . . formation. Tissue factor 
pathway inhibitor is a naturally occurring inhibitor of the extrinsic 
pathway. METHODS : In the present study, the gene coding for 
rabbit TFPI was inserted in a retroviral vector under 
control of a tetracycline -inducible promoter. 

Replication-defective, infectious, recombinant retroviruses were used to 
transfect rabbit carotid arteries with either TFPI or a reporter 
gene- -green fluorescent protein (GFP) . RESULTS: 
Retroviral -mediated arterial gene transfer of TFPI 

resulted in potent inhibition of intravascular thrombus formation in 
stenotic and injured rabbit carotid arteries, whereas transf ection . 
systemic hemostatic variables (prothrombin time and partial thromboplastin 
time) were observed when thrombosis was inhibited. CONCLUSIONS: These 
data suggest that retroviral -mediated transf ection of the 
arterial wall with TFPI might represent an attractive approach for the 
treatment of thrombotic disorders. 
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Eradication of murine mammary adenocarcinoma through HSVtk 
expression directed by the glucose-starvation inducible 
grp78 promoter. 

Chen X; Zhang D; Dennert G; Hung G; Lee A S 
Department of Biochemistry and Molecular Biology, 
USC/Norris Comprehensive Cancer Center, University of 
Southlern California Keck School of Medicine, Los Angeles 
90089-9176, USA. 
CA27607 (NCI) 



(2000 Jan) 59 (1) 



BREAST CANCER RESEARCH AND TREATMENT, 
81-90 . 

Journal code: 8111104. ISSN: 0167-6806. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200006 

Entered STN: 20000706 
Last Updated on STN: 20000706 
Entered Medline: 20000623 
Gene therapy strategies employing the HSVtk/ganciclovir (GCV) 
suicide gene offer promising approaches towards the treatment of 
metastatic breast cancer. These include bystander effects on 
non-transduced tumor cells, lower systemic toxicity, and the possibility 
of inducing immunity against the tumor. Previously we have demonstrated 
the ability of the grp7 8 stress -inducible promoter to 
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DOCUMENT TYPE 
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AB 



stimulate expression of reporter genes within the 

tumor microenvironment . However, experimental evidence demonstrating the 

ability of this promoter to activate therapeutic agents within 

the breast cancer environment causing tumor eradication is needed prior to 

clinical trials. In this report, we test the efficacy of the grp78 

promoter in a retroviral system to drive the expression 

of the HSVtk suicide gene in a murine mammary adenocarcinoma 

cell line (TSA) in syngeneic, immune -competent hosts. Our results show 

that under glucose-starvation conditions in vitro, the expression of HSVtk 

and GCV induced cell death are enhanced in tumor cells in which the HSVtk 

gene is driven by the internal grp7 8 promoter compared 

to cells in which the Moloney murine leukemia virus LTR drives HSVtk. In 

in vivo studies, in tumors in which the HSVtk gene is driven by 

the grp7 8 promoter, GCV treatment causes complete tumor 

eradication, whereas tumors persist when the HSVtk gene is 

driven by the retroviral LTR. Our study suggests that the grp78 

promoter may be useful to enhance the ef fectivity of therapeutic 

agents within a breast tumor. In addition, it is shown that immune memory 

is induced in syngeneic, immune -competent hosts. This new 

retroviral vector might therefore be useful for breast 

cancer gene therapy. 
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The invention relates to methods and compns . useful in screening for 
modulators of IgE synthesis, secretion and switch rearrangement. The 
method comprises combining a bioactive agent and a cell comprising a 
fusion nucleic acid contg. an interleukin 4 -inducible . epsilon. 
promoter and a reporter gene . The 
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AB 



promoter is then induced with interleukin 4 (or interleukin 13) , 
and the presence or absence of the reporter protein is detected. 
Generally, the absence of the reporter protein indicates that 
the agent inhibits the interleukin 4-inducible .epsilon. 
promoter. The fusion nucleic acid may comprise an exogenous 
interleukin 4 -inducible .epsilon. promoter, or an 
endogenous inducible .epsilon. promoter. 

Alternatively, fusion nucleic acids are provided comprising 

promoters of interest that are inducible (such as the 

IL-4 .epsilon. promoter), and hooked to a death gene 

that requires a death gene that requires a death ligand. 

Chimeric death receptors may comprise the extracellular domain of a 

ligand-activated multimerizing receptor and the endogeneous cytosolic 

domain of a death receptor gene-, such as Fas or tumor necrosis 

factor. Preferred embodiments utilize retroviral 

vectors to introduce the candidate bioactive agents. In addn. , 

cell lines CA-46 and MC-116 are provided for screening. 
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AB Retroviral vectors capable of cytokine- 
inducible gene expression will be useful for a number of 
gene therapy applications. We explored one mechanism whereby 
cytokine inducibility may be imparted to the retroviral U3 
promoter/ enhancer by utilizing the JAK-STAT signal transduction 
pathway that is activated by a number of hematopoietic cytokines. We used 
PCR mutagenesis. . . insertion of multimers of a STAT-binding 
oligonucleotide with the core sequence 5 ' -TTCCCGGAA. After insertion of 
the modified U3s into a retroviral vector expressing 
the luciferase reporter gene and transduction of the 

HepG2 cell line, luciferase expression was induced with recombinant human 

IFN-gamma. The level of induction reached a maximum of 9. 9- fold higher - 

than the uninduced vector when the Spl-U3 contained four STAT 

oligos . When this optimal vector was compared with the 

wild- type and Spl vectors, respective values of 17.9- and 

16.7-fold higher expression were achieved with IFN-gamma treatment. 

Retroviral vectors incorporating these cytokine - 

inducible U3s will be useful for gene therapy in a 

number of situations involving gene transfer to hematopoietic, 

hepatic and other cytokine-responsive cell types. 
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Max-Delbriick-Center for Molecular Medicine, Berlin, 
Germany. 

GENE THERAPY, (1997 Jun) 4 (6) 544-52. 
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Numerous approaches in gene therapy of human cancers are focused 
on the establishment of cell type specific or inducible 
expression vectors allowing the targeted and regulated 
expression of therapeutic genes. Various conditionally active 
vectors have been created carrying promoters responding 

to certain factors or therapeutic modalities (eg hormones, irradiation) . 
The promoter of the multidrug resistance gene (mdrl) 

harbors such responsive elements and two of these elements have been 

related to drug responsiveness. In earlier studies we and others have 

characterized the mdrl drug responsive-element in CAT reporter 

assays demonstrating its inducibility by MDR-associated drugs. To exploit 

this property, we linked the mdrl promoter sequence to the human 

tumor necrosis factor alpha (TNF) cDNA in a retroviral 

vector and transduced the vector into human mammary and 

colon carcinoma cell lines. These cells were treated with various 

mdrl-associated drugs to induce TNF expression in vitro. We have shown 

that the mdrl promoter-driven TNF expression is drug- 

inducible and that this induction is drug concentration and time 

dependent. The studies demonstrate the feasibility of the novel 

vector system for a chemotherapy- inducible expression of 

a chemosensitizing cytokine that is successful at enhancing cytotoxicity 
of drugs in cancer therapy. 
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Use of the stress - inducible grp78/BiP promoter in targeting 
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Current advances in human gene therapy open up new frontiers for 
molecular therapies of cancer. However, one major limitation in cancer 
gene therapy is the lack of a general tumor- specif ic 
promoter which allows stringent and high level expression of the 
therapeutic reagent in malignantly transformed but not normal tissues. 
Hallmark features. . . GRP78/BiP, a M(r) 78,000 endoplasmic 
reticulum-localized protein with chaperone and calcium-binding properties. 
We report here that a truncated rat grp7 8 promoter with most of 
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the distal. basal elements removed can be utilized as a potent internal 

promoter in a retroviral vector to drive high 

level expression of a reporter gene in a murine 

fibrosarcoma model system. The stress -inducible grp78 

promoter offers a novel approach for gene delivery 

systems targeting transcription in tumorigenic cells. 
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AB Human gene therapy for diseases involving leukocytes would be 

facilitated by the identification of specific promoter/ enhancer 
sequences capable of directing high levels of tissue and stage-specific 
expression of the requisite cDNA when used in a retroviral 
vector. We tested the promoter sequences from the 

leukocyte integrin CDlla (LFA-1) , CDllb (Mac-1) , and CD18 subunits in 
retroviral vectors to express a reporter 

gene, adenosine deaminase, in the human leukocyte cell lines K562 

and HL-60. The leukocyte integrins are expressed in leukocytes, and they 

are inducible in HL-60 cells, a model system for myeloid 

differentiation. Although the leukocyte integrin promoter 

/enhancer sequences direct the expression of reporter 

genes in myeloid lineage cell lines in transient transfection 

assays, in these studies, the leukocyte integrin promoters 

direct low levels of reporter gene expression 

following retroviral -mediated transduction in K562 and HL-60 

cells and selection of stable integrants. Treatment of HL-60 cells 

transduced with retroviral vectors containing the 

leukocyte integrin promoters with retinoic acid or phorbol 

myristate acetate results in less than a two-fold increase in 

reporter gene expression. These studies indicate that: 

(i) expression from the leukocyte integrin promoters from stable 

integrants in retroviral vectors does not parallel the 

results observed in transient transfection assays, and (ii) additional 
promoter/ enhancer sequences will likely be required for these 
promoters to direct high levels of tissue and stage-specific 
expression in retroviral vectors. 
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AB. . . and primary chicken fibroblasts (PCFs) have been lipofected with a 
variety of lacZ constructs encoding Escherichia coli . beta . -galactosidase 
( .beta . -gal) . A reporter construct (phspPTlacZpA) containing a 
mouse heat-shock protein 68 gene (hsp 68) promoter was 

used to establish conditions for efficient lipofection. The construct, in 
circular or linear plasmid form or as reporter sequences alone, 
was transferred efficiently by incubating cells for 3.5 h in a mixture of 
6.2 .mu.g LipofectinTM (a cationic . . . preparation from Bethesda 
Research Laboratories) and 1.55-3.1 .mu.g DNA per mL DMEM. These 
lipofection conditions were used to transfer a reporter 
construct (pCBcMt -lacZ) containing a Zn2 + -inducible chicken 
metallothiionein (cMt) promoter, and constructs showing 
constitutive expression due to Rous sarcoma virus plus chicken 
.beta.-actin (pmiwZ) or cytomegalovirus . (pMaori3 ) promoters. 
Endogenous chicken .beta. -gal and transferred bacterial .beta. -gal 
activity could be distinguished clearly by incubating the cells with the 
substrate, Xgal,. . . or 7 . 4 , respectively. Expression of phspPTlacZpA 
in chicken cells did not appear to require specific induction of the mouse 
hsp68 promoter, whereas expression of pCBcMtlacZ required 
treatment of the cells for 6-12 h with 150 .mu.M ZnC12 . Bacterial 
.beta. -gal activity was. . . could represent transient or stable 
incorporation of the construct. Plated PCFs were lipofected as well, with 
stable incorporation of the gene construct indicated in 10% of 
postive events. Lipofected CBCs were injected into the subgerminal cavity 
of stage X (Eyal-Giladi and. . . mixture directly into the embryo. 
Refinement of these procedures could contribute to the developent of 
transgenic poultry, without reliance on retroviral 
vectors for DNA transmission or incorporation. 
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AB In the bone marrow of C/EBP epsilon(-/-) mice, expression of 

neutrophil secondary and tertiary granule mRNAs is absent for lactoferrin 
(LF) , neutrophil gelatinase (NG) , murine cathelin-like protein. . . it 
is severely reduced for neutrophil collagenase (NC) and neutrophil 
gelatinase-associated lipocalin (NGAL) . In addition, the expression of 
eosinophil granule genes, major basic protein (MBP) , and 
eosinophil peroxidase (EPX) is absent. These mice express C/EBP alpha, 
C/EBP beta, and C/EBP delta. . . levels similar to those of their 
wild-type counterparts, suggesting a lack of functional redundancy among 
the family in vivo. Stable inducible expression of C/EBP 
epsilon and C/EBP alpha in the murine fibroblast cell line NIH 3T3 
activated expression of mRNAs for B9, MCLP, NC, and NGAL but not for LF. 
In transient transf ections of C/EBP epsilon and C/EBP alpha, B9 
was strongly induced with weaker induction of the other genes. 
C/EBP beta and C/EBP delta proteins weakly induced B9 expression, but 
C/EBP delta induced NC expression more efficiently than the other C/EBPs . 
The expression of MBP was inefficiently induced by C/EBP epsilon 
alone and weakly induced with C/EBP epsilon and GAT A- 1 , but the 
addition of PU.l resulted in a striking cooperative induction of MBP in 
NIH 3T3 cells. Mutation of a predicted PU.l site in the human MBP 
promoter- lucif erase reporter construct abrogated the 

response to PU.l. Gel-shift analysis demonstrated binding of PU.l to this 

site. MBP and EPX mRNAs were. . . liver of PU.1(-/-) mice. 

Restitution of PU.l protein expression restored MBP and EPX protein 

expression. This study demonstrates that C/EBP epsilon is 

essential and sufficient for the expression of a particular subset of 

neutrophil secondary granule genes. Furthermore, it indicates 

the importance of PU.l in the cooperative activation of eosinophil granule 

genes . 
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AB The genes encoding the subunits of the F0F1 membrane ATPase of 
Streptococcus pneumoniae were cloned and sequenced. The eight 
genes, transcribed to one mRNA, are organized in an operon 
encoding the c, a, b, delta, alpha, gamma, beta and epsilon 
subunits of 66, 238, 165, 178, 501, 292, 471 and 139 amino acid residues, 
respectively, that were expressed in an. . . the atp-specific mRNA, as 
shown by Northern blot and slot-blot analysis. Primer extension 
experiments and transcriptional fusions between the atp promoter 
and the reporter cat gene demonstrated that this 

pH-dependent increase in the mRNA was regulated at the level of initiation 

of transcription. Transcription of the operon occurs from a 

promoter with a consensus -35 box (TTGACA) and a -10 box (TACACT) 

that differs from the consensus (TATAAT) . A point mutation at the -10 box 

of the promoter (change to TGCACT) avoided this increase, 

suggesting a role for this sequence in the pH-inducible 

regulation. 
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AB The promyelocytic leukemia (PML) gene, involved in the t(15;17) 

(q22;ql2) translocation in acute promyelocytic leukemia (APL) , acts in 
vivo as a cell growth and tumor suppressor. PML inactivation dramatically 
accelerates leukemia onset in PML-RARalpha transgenic mice and the PML 
gene is found mutated in a subset of human APL patients (see also 
Gurrieri et al . ) . PML has been implicated in. . . induction of 
programmed cell death. p73, a structural and functional homologue of the 
tumor suppressor protein p53, can transactivate the promoters of 
several p53 -responsive genes that control apoptosis and cell 
cycle. Unlike p53, p73 gives rise to six distinct protein isoforms, 
alpha, beta, gamma, delta, epsilon and zeta, as a result of 
alternative splicing. We have previously shown that PML plays an 
important role as modulator. . . functions. We therefore examined 
whether PML would functionally interact with p73. In p53-null Saos-2 cell 
lines stably transfected with Tet-On inducible p73alpha, beta 
and gamma expression vectors, over -expression of PML potentiated the 
ability of p73 to transactivate the p21 and the bax promoters in 
a dose -dependent manner. Transfection of the p21- and bax-lucif erase 
reporter constructs into wild-type and PML-/- mouse primary 
embryonic fibroblasts revealed a marked impairment of p73 transcriptional 
activity in PML deficient. 
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with HbA(lc) levels <6% were just half the levels observed after 
incubation with erythrocytes from patients with HbA(lc) levels >8%. N(. 
epsilon. ) - (carboxymethyl) lysine (CML) -containing protein isolated 
from patients' erythrocytes induced ET-1, and CML-containing 
protein-dependent ET-1 induction was blocked by the recombinant decoy 
peptide. . . and Northern blot) in a time- and dose -dependent manner. 
Transient transfection of BAECs with a chimeric construct containing the 
5' promoter region of the ET-1 gene linked to a 
reporter gene confirmed that AGE induced ET-1 

promoter activity. Electrophoretic mobility shift assay confirmed 
AGE-inducible binding of members of the nuclear factor- . kappa . b 
(NF- . kappa .B) family to a potential binding site at -2,090 bp. Binding was 
functionally. . . whereas overexpression of NF- . kappa. B p65 induced 
ET-1 even in the absence of AGEs. Thus, ET-1 transcription is controlled 
by the AGE-inducible redox-sensitive transcription factor 
NF- . kappa. B. 
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beta-globin BAC clone using GET Recombination. 
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GET Recombination, a simple inducible homologous recombination 
system for Escherichia coli, was used to target insertion of an EGFP 
cassette between the start and termination codons of the beta-globin 
gene in a 200 kb BAC clone. The high degree of homology between 
the promoter regions of the beta- and delta-globin genes 
also allowed the simultaneous generation of a delta-globin 
reporter construct with the deletion of 8.8 kb of intervening 
sequences.. Both constructs expressed EGFP after transient transfection of 
MEL cells. Similarly, targeting of the EGFP cassette between the 
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promoter regions of the gamma-globin genes and the 
termination codon of the beta-globin gene enabled the generation 
of reporter constructs for both (A) gamma- and (G) gamma-globin 
genes, involving specific deletions of 24 and 2 9 kb of genomic 
sequence, respectively. Finally the EGFP cassette was also inserted 
between the epsilon- and beta-globin genes, with the 

simultaneous deletion of 44 kb of intervening sequence. The modified 
constructs were generated at high efficiency, illustrating the. 
lines with these globin constructs will facilitate the search for 
therapeutic agents that modify the expression of the individual globin 
genes in a physiologically relevant manner. 
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THERE ARE 9 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
The invention relates to methods and compns . useful in screening for 
modulators of IgE synthesis, secretion and switch rearrangement. The 
method comprises combining a bioactive agent and a cell comprising a 
fusion nucleic acid contg. an interleukin 4-inducible . 
epsilon. promoter and a reporter gene 

The promoter is then induced with interleukin 4 (or 
interleukin 13) , and the presence or absence of the reporter 
protein is detected. Generally, the absence of the reporter 
protein indicates that the agent inhibits the interleukin 4- 
inducible .epsilon. promoter. The fusion 

nucleic acid may comprise an exogenous interleukin 4-inducible . 

epsilon. promoter, or an endogenous inducible 

.epsilon. promoter. Alternatively, fusion nucleic 

acids are provided comprising promoters of interest that are 

inducible (such as the IL-4 .epsilon. promoter 



) , and hooked to a death gene that requires a death gene 

that requires a death ligand. Chimeric death receptors may comprise the 
extracellular domain of a ligand-activated multimerizing receptor and the 
endogeneous cytosolic domain of a death receptor gene, such as 
Fas or tumor necrosis factor. Preferred embodiments utilize retroviral 
vectors to introduce the candidate bioactive agents. In addn., cell lines 
CA-46 and MC-116 are provided for screening! 
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A highly sensitive and specific assay using a novel human growth hormone 
cDNA reporter gene regulated by the human 
interleukin-4 inducible germline epsilon transcript 
promoter. 

We have successfully developed a highly sensitive and specific assay 
system for human interleukin-4 (IL-4) regulated gene expression. 
It is based on a human Jijoye cell line with the germline epsilon 
transcript promoter joined to the human growth hormone (hGH) 
cDNA. The germline epsilon transcript promoter is 

responsive to IL-4 and involved in immunoglobulin heavy chain class 
switching. We cloned hGH complementary DNA (cDNA) as the reporter 
gene instead of using conventional hGH genomic DNA which failed to 
generate any IL-4 inducible clone in human Jijoye cells. The 
two IL-4 inducible cell lines with the hGH cDNA reporter 
show high signal/noise ratio for IL-4 -mediated induction (60-90 fold) . 
The response to IL-4 is dose-dependent with ED50 of 10 pM. . 
factors, as well as mouse IL-4. The mutant hIL-4 antagonist hIL-4.Y124D 
inhibits the induction mediated by native hIL-4 . These IL-4 
inducible cell lines provide a sensitive, specific assay system to 
study IL-4 -regulated gene expression, and in particular the 
regulation of the germline epsilon promoter. 
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AB Chicken NF-M transcription factor, in cooperation with either c-Myb or 

v-Myb, is active in the combinatorial activation of myeloid-cell-specif ic 
genes in heterologous cell types, such as embryonic fibroblasts. 
In humans, similar effects were observed with homologous members of the 
CCAAT/enhancer-binding protein (C/EBP) family of transcriptional 
regulators, especially the human homolog of chicken NF-M, C/EBP-beta 
(NF-IL6) . However, the NF-IL6 gene is expressed in a variety of 
nonmyeloid cell types and is strongly inducible in response to 
inflammatory stimuli, making it an unlikely candidate to have an exclusive 
role as a combinatorial differentiation switch. . . the DNA-binding 
domains of highly homologous members of the C/EBP family of 
transcriptional regulators, we have cloned a novel human gene 
encoding a member of the C/EBP gene family, identified as the 
human homolog of CRP1, C/EBP-epsilon. A 1.2-kb cDNA encoding 
full-length human C/EBP-epsilon was cloned from a 

promyelocyte -late myeloblast -derived lambda gtll library. Molecular 
analysis of the cDNA and genomic clones indicated the presence, 
encoding a protein with an apparent molecular mass of 32 kDa and a pi of 
9.5. Primer extension analysis of C/EBP-epsilon mRNA detected a 
single major transcription start site approximately 2 00 bp upstream of the 
start codon. The putative promoter area is similar to those of 
several other myeloid-cell-specif ic genes in that it contains no 
TATAAA box but has a number of purine-rich stretches with multiple sites 
for the factors. . . expression pattern, with the strongest expression 
occurring in promyelocyte and late-myeloblast- like cell lines. Western 
blot and immunoprecipitation studies using rabbit anti -C/EBP- 
epsilon antibodies raised against the N-terminal portion of C/EBP- 
epsilon (amino acids 1 to 115) showed that C/EBP-epsilon 
is a 32 -kDa nuclear phosphoprotein . The human C/EBP-epsilon 
protein exhibited strong and specific binding to double -stranded DNA 
containing consensus C/EBP sites. Cotransf ection of the C/EBP- 
epsilon sense and antisense expression constructs together with 
chloramphenicol acetyltransf erase reporter vectors containing 
myeloid-cell-specif ic c-mim and human myeloperoxidase promoters 
suggested a role for C/EBP-epsilon transcription factor in the 
regulation of a subset of myeloid-cell-specif ic genes. 

Transient tranf ection of a promyelocyte cell line (NB4) with a C/EBP- 
epsilon expression plasmid increased cell growth by sevenfold, 
while antisense C/EBP-epsilon caused a fivefold decrease in 
clonal growth of these cells. 
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AB The regulation of interleukin (IL) -2 gene expression has been 

investigated mainly in T lymphocytes, the predominant producers of IL-2. 

However, B cells can also synthesize IL-2. In the present study we 

analyzed the control of IL-2 promoter activity in Epstein-Barr 

virus (EBV) -transformed B cell clones which are capable of secreting IL-2 

at a low level after stimulation with phorbol 12-myristate 13 -acetate and 

the Ca2 + ionophore ionomycin. Transient transf ections using 

reporter constructs with multiples of transcription factor binding 

sites from the IL-2 promoter [distal nuclear factor (NF) -AT, 

proximal NF-AT, AP-l/Octamer (UPS) or NF-.chi.B (TCEd) sites] were 

performed. In EBV- transf ormed B clones, the .chi.B site exerted the 

strongest inducible activity; the NF-AT binding sites showed 

either no or only weak activity compared to Jurkat T cells. An IL-2 

promoter b . epsilon. aring a defective NF-.chi.B site was 

completely inactive in EBV-B cells, while it still had activity in Jurkat 
T cells. In seven EBV-B cell clones or lines differing in their capacity 
to secrete IL-2, the activity of the 11-2 promoter correlated 
well with the status of IL-2 secretion. Similarly, a human 
immunodeficiency virus promoter, whose activity is controlled 
through .chi.B factors, was found to be active in the IL-2 -producing EBV-B 
cells, but inactive in the non- IL-2 -producing cells. Electrophoretic 
mobility shift assays using protein exts . from EBV-B cells and the IL-2 
NF-.chi.B probe revealed the constitutive generation of .chi.B complexes 
in IL-2 -secreting cells consisting mainly of heterodimeric p50/p65 
complexes. A weaker .chi.B complex formation and faster-migrating 
complexes were detected in non-IL-2 -secreting cells. These results 
demonstrate that the IL-2 NF-.chi.B site is indispensable for the activity 
of the IL-2 promoter in EBV- transf ormed B cells, whereas other 
transcription factors appear to be less important for IL-2 expression in 
these cells. 
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and certain B-lineage cell lines with mitogen (LPS) and the 
lymphokine IL-4 has been shown to induce expression of germ- line 
epsilon transcripts (1 epsilon transcripts) and class 
switching to the C epsilon gene. Three protein 

complexes, one of which (complex 3) is constitutively expressed, have been 

shown to bind to a 179-base pair LPS/lL-4 -responsive 1 epsilon 

promoter (Rothman, P., S. C. Li, B. Gorham, L. Glimcher, F. 

W. Alt, and M. Boothby. 1991. Mol . Cell. Biol. 11:5551). Complex 3 

is indispensable for this inducible promoter activity. 

In this report, we have used electrophoretic mobility shift assays (EMSA) 
to demonstrate that the early B cell-specific transcription factor (BSAP) 
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is involved in the formation of complex 3. In addition, BSAP is 
implicated functionally in 1 epsilon transcription because a 
BSAP binding site either from a sea urchin histone promoter 

(H2A-2.2) or from 5' of murine immunoglobulin S gamma 2a can substitute 
for the epsilon-associated site (epsilon { foot) , as 
assayed by transient transfection assays of the 1 epsilon: CAT 
reporter constructs into the M12.4.1 B cell line. Like the sea 
urchin histone BSAP site, the complex 3 binding site (epsilon 

(foot) ) functions as an upstream promoter element when assayed 

in the OVEC vector. These results indicate that BSAP is an essential 

protein required for LPS/lL-4 induction of the 1 epsilon 

promoter. In addition, experiments showing that a BSAP binding 

site from 5 ' of S gamma 2a also functions as an upstream promoter 

element in OVEC suggest a potential role for BSAP in regulation of the 

IgG2a isotype. 
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AB ... epithelial cells was investigated with regard to controversial 
data concerning the role of protein kinase C (PKC) and the required 
promoter elements of the fos gene. HC11 cells carrying 
a glucocorticoid-inducible Ha-ras (vall2) construct were 
transfected with a chloramphenicol acetyltransf erase (CAT) 
reporter gene under the control of a human fos 
promoter which includes the serum response element (SRE) , the 
adjacent c-fos AP-1 site (FAP) and the cAMP response element (CRE) . 
Induction of the Ha-ras gene by dexamethasone lead to a 
transactivation of expression of the transfected fos promoter 
construct which was inhibited by the PKC inhibitor BM4144 0 and abrogated 
in PKC- ' depleted' cells. A similar transactivation was observed when the 
fos promoter construct was co- transfected with a constitutively 
active ras expression vector. Again, this effect was depressed by the PKC 
inhibitor and. . * by long-term exposure to 12 -0- tetradecanoylphorbol- 
13-acetate. This procedure was shown to deplete cells of PKC alpha and to 
reduce significantly PKC epsilon. Long-term exposure to 
bryostatin 1 selectively depletes PKC alpha. Depletion of PKC alpha by 
bryostatin 1 does not reduce the transcriptional activation of the 
SRE - FAP -TK- CAT (TK: thymidine kinase) construct by Ha-ras. In order to 
delineate the promoter elements mediating the transcriptional 
activation, constructs which lack the FAP and the CRE sites but contain an 
intact SRE were. . . (vall2). It is concluded that in HC11 cells, 
transforming Ha-ras activates c-fos expression in a PKC-dependent manner, 
presumably implying PKC epsilon, and that the SRE is sufficient 
to mediate transcriptional activation. 
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HC-11 mouse mammary epithelial cells stably transfected with a 
glucocorticoid-inducible Ha-ras construct encoding a 
transforming (vall2) p21Ha-ras were cotransf ected with a c-fos-CAT 
construct containing the human c-fos promoter up to position 
-711 and the CAT reporter gene. Expression of Ha-ras 

by dexamethasone leads to a transcriptional activation of the fos-CAT 
construct which was found to be sensitive. . . PKC depletion following 
long-term exposure to TPA. The responsiveness to Ha-ras is retained if 
only the portion of the fos promoter covering the serum response 
element (SRE) and the adjacent fos AP-1 (FAP) site are put in front of a 
CAT gene linked to a thymidine kinase (TK) promoter. 

Further depletion of the FAP-site does not affect the inducibility by 
Ha-ras. Transcriptional activation of the SRE - FAP -TK- CAT as well as. 

blocked by long-term exposure to TPA. Long-term exposure to TPA 
depletes cells of PKC alpha and significantly reduces the PKC 
epsilon levels. Long-term exposure in bryostatin 1 selectively 
depletes PKC alpha. Depletion of PKC alpha by bryostatin 1 does not 
reduce. . . of the SRE-FAP-TK-CAT-construct by Ha-ras. It is concluded 
that (i) transforming Ha-ras induces c-fos in HC-11 cells via PKC 
(presumably epsilon) , (ii) the signal is mediated to the serum 
response element (SRE) of the fos promoter and (iii) the fos 
AP-1 (FAP) site is not required for this mechanism. 
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B-lineage cell lines with the mitogen lipopolysaccharide (LPS) 
and the lymphokine interleukin-4 (IL-4) induces expression of germ line 
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immunoglobulin C epsilon transcripts and class switching to the 
C epsilon gene. We show that LPS-plus-IL-4 induction 
of germ line epsilon transcripts (termed I epsilon 

transcripts) occurs at the transcriptional level in an Abelson murine 

leukemia virus -transformed pre-B-cell line. A 1.1-kb region of DNA 

surrounding the I epsilon promoter endows 

inducible transcription to a heterologous reporter 

gene stably transfected into these cells; such inducible 

expression depends on combined treatment with LPS and IL-4. Analyses of 

constructs transiently introduced into a B-cell lymphoma line demonstrated 

that LPS -plus -IL-4 -inducible expression can be conferred by a 

17 9 -bp segment of DNA spanning the I epsilon transcriptional 

initiation site. Mutational analyses demonstrated that this expression 

depended on DNA sequences within a conserved region directly upstream from 

the I epsilon transcriptional initiation region. One nuclear 

protein that is constitutively expressed in normal B cells binds to the 

downstream end of. . . additional proteins, which are induced by IL-4 

treatment of splenic B cells, bind to the transcription initiation sites 

of I epsilon. These proteins are indistinguishable in binding 

assays from proteins previously shown to bind an enhancer region of the 

class II major histocompatibility complex gene A alpha. 



